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The asymmetric unit of the title compound, CioHnClN 2 0, 
contains two molecules. The non-H atoms of each molecule lie 
approximately on a plane (r.m.s. deviations = 0.062 and 
0.110 A), and the C=N double bond has a Z-configuration in 
both independent molecules. In the crystal, adjacent mol- 
ecules are linked by N— H- ■ -Ocarbonyi hydrogen bonds, 
forming chains running along [100]. 

Related literature 

For the synthesis, see: Benincori et al. (1990); Sayed et al. 
(2002). For background to the title compound, see: Asiri et al. 
(2010). 




Experimental 

Crystal data 

C 10 H n ClN 2 O 
M r = 210.66 



b = 7.6570 (2) A 
c = 12.4613 (3) A 
P = 105.063 (3)° 
V = 1018.79 (5) A 3 
Z = 4 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
7U, = 0.580, T max = 0.941 

Refinement 

R[F 2 > 2a(F 2 )} = 0.045 

wR(F 2 ) = 0.125 

S = 1.06 

2667 reflections 

266 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



Cu Ka radiation 
IX = 3.06 mm -1 
T = 100 K 

0.20 x 0.02 x 0.02 mm 



3467 measured reflections 
2667 independent reflections 
2516 reflections with / > 2a(l) 
R in , = 0.021 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.31 e A~ 3 

Aa™ = -0.42 e A~ 3 

Absolute structure: Flack (1983), 
533 Friedel pairs 

Flack parameter: 0.17 (2) 



D—H-A 


D-H 


H- - A D - A 


D-H- - A 


N2-H2- ■ 02 


0.88 (5) 


2.12 (5) 2.975 (4) 


162 (4) 


N4-H4- ■ Ol 1 


0.83 (5) 


2.12 (5) 2.909 (4) 


159 (4) 


Symmetry code: (i) x - 


\-i,y,z. 







Monoclinic, P2j 
a = 11.0572 (3) A 



Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank King Abdulaziz University and the University of 
Malaya for supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5262). 
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Comment 

We have previously reported the synthesis of ethyl (Z)-2-chloro-2-(2-phenylhydrazin-l-ylidene) acetate by the reaction of 
benzenediazonium chloride with ethyl 2-chloro-3-oxobutanoate (Asiri et ah, 2010). The compound is an ester. In the present 
study, the use of a substituted benzenediazonium chloride and the methyl ester (instead of the ethyl ester) afforded a 1 -chloro- 
l-(arylhydrazono)-2-propanone. Such ketones are intermediates in the synthesis of pyrazoles (Sayed et ah, 2002) and other 
heterocycles (Benincori et ah, 1990). In the 4-methyl substituted compound (Scheme I, Fig. 1), the non-hydrogen atoms lie 
on a plane [r.m.s. deviation 0.062 and 0.110 A in the two independent molecules]. (Scheme I, Fig. 1). The C ar yi-N(H)-N= 
C(S)=0 portion adopts an extended zigzag conformation. Adjacent molecules are linked by an A L -//- -O car b 0 nyl hydrogen 
bond to form a chain running [1 0 0]. 

Experimental 

To a stirred solution of methyl 2-chloro-3-oxobutanoate (1.64 g, 10 mmol) in ethanol (100 ml) was added sodium acetate 
trihydrate (1.30 g, 10 mmol). The mixture was chilled to 273 K and then treated with a cold solution of /»-nitrobenzene- 
diazonium chloride, prepared by diazotizing /?-methylaniline (1.07 g, 10 mmol) dissolved in 6M hydrochloric acid (6 ml) 
with a solution of sodium nitrite (0.70 g, 10 mmol) in water (10 ml). The addition of the diazonium salt solution was car- 
ried out with rapid stirring over a period of 20 min. The reaction mixture was stirred for further 15 min. and left for 3 h 
in refrigerator. The resulting solid was collected by filtration and washed thoroughly with water. The crude product was 
crystallized from ethanol to give the corresponding hydrazonoyl chloride. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C — H 0.95 to 0.98 A, (7j S0 (H) 1.2 to 1.5(7 e q(C)] and were 
included in the refinement in the riding model approximation. 

The amino H-atom was located in a difference Fourier map, and was freely refined. 

The Flack parameter was refined from 533 Friedel pairs. 

Omitted from the refinement was the (2-2 2) reflection. 
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Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of the two independent molecules of 
C10H11CIN2O at the 70% probability level; hydrogen atoms are drawn as spheres of arbitrary 
radius. 



1 -Chloro-1 -[(4-methylphenyl)hydrazinylidene]propan-2-one 



Crystal data 




C 10 H„ClN 2 O 


F(000) = 440 


M r = 210.66 


D x = 1.373 MgrrT 3 


Monoclinic, P2\ 


Cu ATa radiation, X. = 1.54184 A 


Hall symbol: P 2yb 


Cell parameters from 1695 reflections 


a = 11.0572 (3) A 


0 = 3.7-74.0° 


b = 7.6570 (2) A 


li = 3.06 mm 1 


c= 12.4613 (3) A 


T= 100 K 


(3= 105.063 (3)° 


Prism, yellow 


V= 1018.79 (5) A 3 


0.20 x 0.02 x 0.02 mm 


Z=4 






Data collection 



Agilent SuperNova Dual 
diffractometer with an Atlas detector 
Radiation source: SuperNova (Cu) X-ray Source 
Mirror 

Detector resolution: 10.4041 pixels mm" 1 
co scan 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
J min = 0.580, J max = 0.941 
3467 measured reflections 



2667 independent reflections 

25 1 6 reflections with / > 2o(I) 
R int = 0.021 

©max — 74.2 , 6 min — 3.7 

A = -13-»7 
£ = -9^9 
/ = -13->15 



Refinement 
Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o{F 2 )] = 0.045 

wR(F 2 ) = 0.125 

S= 1.06 

2667 reflections 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.0867P) 2 + 0.3419P] 

where P = (F 0 2 + 2F C 2 )J3 



Ap m ax = 0.31 e A 
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266 parameters 
1 restraint 

Primary atom site location: structure-invariant direct 
methods 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cll 


0.22799 (7) 


0.50001 (13) 


0.90675 (6) 


0.0252 (2) 


C12 


0.75288 (7) 


0.52179 (14) 


1.00248(6) 


0.0252 (2) 


Nl 


0.2864 (2) 


0.4827 (4) 


1.1276 (2) 


0.0187 (6) 


N2 


0.3920 (3) 


0.4043 (4) 


1.1235 (2) 


0.0195 (6) 


H2 


0.416 (4) 


0.391 (7) 


1.062 (4) 


0.035 (13)* 


N3 


0.7037 (2) 


0.4842 (4) 


0.7819 (2) 


0.0193 (6) 


N4 


0.8068 (3) 


0.5762 (4) 


0.7850 (2) 


0.0201 (6) 


H4 


0.853 (5) 


0.615 (7) 


0.844 (4) 


0.035 (13)* 


Ol 


0.0213 (2) 


0.6872 (4) 


0.9612 (2) 


0.0297 (7) 


02 


0.5199 (3) 


0.3196 (4) 


0.9474 (2) 


0.0281 (6) 


CI 


0.0693 (3) 


0.6493 (6) 


1.1582 (3) 


0.0253 (8) 


H1A 


0.0074 


0.7420 


1.1556 


0.038* 


H1B 


0.1477 


0.6800 


1.2125 


0.038* 


H1C 


0.0373 


0.5391 


1.1800 


0.038* 


C2 


0.0928 (3) 


0.6290 (6) 


1.0454 (3) 


0.0225 (8) 


C3 


0.2071 (3) 


0.5347 (5) 


1.0390 (3) 


0.0207 (7) 


C4 


0.4745 (3) 


0.3415 (5) 


1.2216(3) 


0.0177 (7) 


C5 


0.5915 (3) 


0.2783 (5) 


1.2169 (3) 


0.0207 (7) 


H5 


0.6156 


0.2824 


1.1491 


0.025* 


C6 


0.6723 (3) 


0.2097 (5) 


1.3117 (3) 


0.0212 (7) 


H6 


0.7515 


0.1664 


1.3077 


0.025* 


C7 


0.6406 (3) 


0.2026 (5) 


1.4124 (3) 


0.0200 (7) 


C8 


0.5243 (3) 


0.2683 (5) 


1.4160 (3) 


0.0205 (8) 


H8 


0.5011 


0.2654 


1.4842 


0.025* 


C9 


0.4416(3) 


0.3377 (5) 


1.3228 (3) 


0.0190 (7) 


H9 


0.3630 


0.3825 


1.3274 


0.023* 


CIO 


0.7273 (3) 


0.1199(6) 


1.5139 (3) 


0.0255 (8) 


H10A 


0.7083 


0.1659 


1.5810 


0.038* 


H10B 


0.8143 


0.1473 


1.5154 


0.038* 


H10C 


0.7155 


-0.0070 


1.5108 


0.038* 


Cll 


0.4814 (4) 


0.2920 (5) 


0.7503 (3) 


0.0240 (8) 


H11A 


0.4059 


0.2297 


0.7562 


0.036* 


HUB 


0.5335 


0.2139 


0.7190 


0.036* 


H11C 


0.4573 


0.3938 


0.7019 


0.036* 


C12 


0.5538 (3) 


0.3510 (5) 


0.8636 (3) 


0.0203 (8) 


C13 


0.6703 (3) 


0.4509 (5) 


0.8711 (3) 


0.0194 (7) 


C14 


0.8352 (3) 


0.6173 (5) 


0.6841 (3) 


0.0176 (7) 


C15 


0.9434 (3) 


0.7145 (5) 


0.6877 (3) 


0.0206 (7) 


H15 


0.9979 


0.7478 


0.7569 


0.025* 


C16 


0.9699 (3) 


0.7618(5) 


0.5883 (3) 


0.0220 (8) 



Ap m i„ = -0.42 e A 

Absolute structure: Flack (1983), 533 Friedel pairs 
Flack parameter: 0.17 (2) 
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Hlo 


1 {\A 11 

1.U423 


U.63U2 


u.syu / 


a ai/; * 


CI / 


a c A/i a fi\ 
U.sy4U (3 ) 


U. / 123 (j j 


U.4601 (3) 


A A1A/1 /'"A 

U.U2U4 (/) 


pi n 

C18 


U. /6 / 0 (3) 


U.0112 (5) 


A /I CM /: 

U.4640 (3) 


a aiaa /"7\ 
U.U2UV ( /) 


Hl5 


A "71 A A 

U. /34S> 


a elm 
U.D /3y 


A A 1 £ A 
U.41M 


U.U25* 


C19 


0.7581 (3) 


0.5651 (5) 


0.5822 (3) 


0.0195 (7) 


H19 


0.6853 


0.4977 


0.5796 


0.023* 


C20 


0.9210(4) 


0.7668 (6) 


0.3778 (3) 


0.0263 (8) 


H20A 


0.8425 


0.7988 


0.3241 


0.040* 


H20B 


0.9602 


0.6695 


0.3484 


0.040* 


H20C 


0.9778 


0.8673 


0.3910 


0.040* 



Atomic displacement parameters 





Till 
U 




u 


U 




U 


U 




TT 23 
U 


Cll 


0.0246 


(4) 


0.0350 (5) 


0.0168 


(4) 


r\ r\r\ i r\ / a \ 

-0.0019 (4) 


A A A"7A 

0.0070 


(3) 


A A A 1 f / A\ 

0.0016 (4) 


C12 


0.0246 


(4) 


0.0320 (5) 


0.0193 


(4) 


-0.0022 (4) 


0.0065 


(3) 


A AAAC / A \ 

-0.0005 (4) 


Nl 


0.0137 


(12) 


0.0207 (17) 


0.0231 


(13) 


A AA At ( 1 '"W 

-0.0041 (12) 


0.0074 


(11) 


A AAA O /n\ 

-0.0008 (13) 


TVT1 

N2 


0.0191 


{ 1 A\ 

(14) 


A m C C / 1 H\ 

0.0255 (17) 


0.0158 


(13) 


a aa i A /n\ 

-0.0014 (13) 


A AA Ol 

0.0082 


( 1 T\ 

(12) 


A AAAA /I T\ 

0.0000 (12) 


N3 


0.0170 


(13) 


0.0199 (17) 


0.0230 


(13) 


0.0019 (12) 


A AA OA 

0.0089 


(11) 


A AA 1 f / 1 "> \ 

0.0016 (13) 


N4 


A AO A 1 

0.0201 


( 1 A\ 

(14) 


0.0242 (16) 


0.0176 


(14) 


A A A A C / 1 

-0.0045 (12) 


A AA"7A 

0.00/9 


{ 1 T\ 

(12) 


A AA 1 A / n\ 

0.00 1 9 (13) 


Ol 


0.0162 


( 1 1\ 

(12) 


0.046 (2) 


0.0253 


(14) 


-0.0022 (12) 


A AA 1 A 
0.0019 


(11) 


A AA C A / 1 T \ 

0.00M (13) 


02 


0.0251 


(13) 


A AT *7 C / 1 *7^ 

0.0375 (17) 


0.0263 


(14) 


A AAA A /" 1 1"\ 

-0.0004 (12) 


0.0146 


1 1 \ 

(11) 


A A A A 1 / 1 T\ 

0.0041 (12) 


CI 


0.0190 


(16) 


0.034 (2) 


0.0246 


(18) 


A AA 11 /1 ZT\ 

0.0011 (16) 


A AA OA 

0.0089 


(15) 


A AAAA / 1 "7\ 

0.0000 (17) 


C2 


0.0163 


(15) 


0.030 (2) 


0.0212 


(17) 


-0.0053 (16) 


0.0053 


(14) 


-0.0001 (16) 


C3 


0.0189 


(15) 


0.025 (2) 


0.0194 


(15) 


-0.0068 (16) 


0.0079 


(13) 


-0.0007 (15) 


C4 


0.0165 


(16) 


0.0152(17) 


0.0218 


(17) 


-0.0030 (14) 


0.0057 


(14) 


-0.0003 (14) 


C5 


0.0194 


(17) 


0.0233 (19) 


0.0217 


(17) 


0.0007 (15) 


0.0096 


(14) 


-0.0010(15) 


C6 


0.0189 


(16) 


0.0219 (17) 


0.0245 


(18) 


-0.0011 (15) 


0.0088 


(14) 


-0.0003 (15) 


C7 


0.0195 


(16) 


0.0182(17) 


0.0206 


(17) 


-0.0037 (14) 


0.0024 


(14) 


0.0001 (14) 


C8 


0.0214 


(17) 


0.0245 (19) 


0.0181 


(16) 


-0.0041 (15) 


0.0099 


(14) 


-0.0036 (15) 


C9 


0.0172 


(16) 


0.0243 (18) 


0.0172 


(16) 


-0.0021 (14) 


0.0072 


(14) 


-0.0012 (14) 


C10 


0.0229 


(17) 


0.027 (2) 


0.0252 


(18) 


0.0014 (16) 


0.0043 


(15) 


0.0060 (16) 


Cll 


0.0217 


(18) 


0.028 (2) 


0.0217 


(18) 


-0.0005 (16) 


0.0042 


(15) 


-0.0003 (16) 


C12 


0.0199 


(17) 


0.0193 (18) 


0.0255 


(18) 


0.0056(15) 


0.0129 


(15) 


0.0032 (15) 


C13 


0.0219 


(17) 


0.0207 (18) 


0.0167 


(15) 


0.0034 (14) 


0.0068 


(14) 


0.0020 (13) 


C14 


0.0174 


(15) 


0.0181 (18) 


0.0185 


(16) 


0.0023 (14) 


0.0067 


(13) 


0.0013 (14) 


C15 


0.0196 


(16) 


0.0199(17) 


0.0223 


(17) 


0.0014(14) 


0.0057 


(14) 


0.0016(15) 


C16 


0.0149 


(15) 


0.0212(19) 


0.032 (2) 


0.0006 (15) 


0.0104 


(15) 


0.0019(16) 


C17 


0.0218 


(17) 


0.0204(17) 


0.0220 


(17) 


0.0023 (15) 


0.0108 


(14) 


0.0014(15) 


C18 


0.0198 


(16) 


0.0244 (19) 


0.0186 


(16) 


0.0049 (15) 


0.0050 


(14) 


0.0002 (14) 


C19 


0.0171 


(15) 


0.0189(18) 


0.0245 


(16) 


0.0000 (13) 


0.0087 


(14) 


-0.0015 (14) 


C20 


0.0234 


(18) 


0.035 (2) 


0.0237 


(18) 


0.0013 (17) 


0.0109 


(15) 


0.0076 (17) 



Geometric parameters (A, °) 

Cll— C3 
C12— C13 
Nl— C3 
Nl— N2 



1.743 (3) 
1.742 (4) 
1.281 (4) 
1.326(4) 



C8— C9 
C8— H8 
C9— H9 
C10— H10A 



1.384 (5) 
0.9500 
0.9500 
0.9800 
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1 1 n /I /i\ 
119.4 (3) 


/^C /^/1 Ml 

C5 — C4 — JNz 


lis. / (3) 


C9— C4 — N2 


121.9 (3) 


C6— C5— C4 


119.6(3) 


C6— C5— H5 


120.2 


C4— C5— H5 


120.2 


C5— C6— C7 


121.8 (3) 


C5— C6— H6 


119.1 



pi a tt 1 nr> 
C1U — hllUB 


n nonn 

u.y&uu 


pin i i 1 r\/-i 

C1U — hllUC 


n nonn 

u.youu 


pi i pii 
Cll — Clz 


1 enn /c\ 
I.dUU {j) 


pi 1 ui 1 A 

Cll — rll 1A 


n nonn 

u.youu 


pi i iii id 
Cll — rll IB 


n nonn 

u.youu 


p 1 1 iii i p 
Cll — rll 1C 


n nonn 

u.youu 


pn p i i 

Clz — C13 


1 /i on / c\ 
1 .4oU p ) 


p 1 /i pin 
C14 — CIV 


1 im /c\ 

i.3yi p) 


P 1 /I PK 

C14 — CI D 


1 inn /c\ 

i.3yy p) 


PK p 1 r 

C 1 j — C 1 o 


1 i m /c\ 
1.3y3 p) 


p 1 C 1 I 1 c 

C 1 j — H 1 j 


n oenn 
U.yjUU 


PU P 1 1 

ClD — CI / 


1 1 Q1 /C\ 

1.3o3 (j) 


PU iii/; 

C 1 0 — H 1 o 


n nenn 
U.yjUU 


P 1 1 pi o 

C 1 / — C 1 o 


1 /in/i 
1.4U4 (3) 


p 1 1 pin 
CI / — CzU 


1 C 1 C fC\ 

l.DlD (j) 


pio pin 
v 1 o v 1 y 


1 JOJ ^ J ^ 


C18 — H18 


0.9500 


C19 — H19 


0.9500 


C20 — H20A 


0.9800 


C20 — H20B 


0.9800 


C20 — H20C 


0.9800 


Ul AA p 1 p. 1 1 1 

H 1 UA — C 1 U — H 1 UB 


1 nn c 

iuy.:> 


p*7 Pin tti np 

C7 — C 1 0 — H 1 UC 


1 nn c 
109.5 


ui aa pi a ui nr 
H 1 UA — C 1 U — H 1 UC 


1 nn c 

iuy.D 


ui nD pi a 1 1 1 1\( • 
H 1 Ur> — C 1 U — H 1 UC 


1 nn c 

iuy.!> 


P11 P11 TT 1 1 a 

Clz — Cll — HI 1A 


1 nn c 


pn P 1 1 iii i o 

C 1 z — C 1 1 — H 1 1 r> 


1 no c 

iuy.j 


T_T 1 1 A P11 III 11) 

HI 1A — Cll — HI IB 


1 nn c 

iuy.D 


pn P 1 1 ill ip 

C 1 z — C 1 1 — H 11C 


1 nn c 

iuy.j 


T_T 1 1 A P11 III 1 p 

HI 1A — Cll — HI 1C 


1 nn c 

iuy.D 


iii id pii iii i p 
HI IB — Cll — HI 1C 


1 nn c 

iuy.!> 


Pii p 1 1 pi ■> 
Oz — C 1 z — C 1 3 


1 in i 
12U.Z (3) 


Pii p 1 1 pii 
<Jz — C 1 z — C 1 1 


1 11 c n\ 
1ZZ.D (3) 


pn P11 P11 

C13 — Clz — Cll 


1111 /i\ 

117.3 (3) 


XT1 P 1 1 PII 

JN 3 — C 1 3 — C 1 Z 


1 1 n i 
liy.3 (3) 


XT1 pn PII 

JN 3 — C 1 3 — Clz 


in p)\ 
123.0 (3) 


p 1 1 p 1 1 pii 
C 1 z — C 1 3 — Clz 


1111 /i\ 
11 / .I (3 J 


Pin pi/i pi c 

ciy — ci4 — cij 


i 1 n n 
liy.y (3) 


p 1 n pu xt /( 
Ciy — C14 — JN4 


111 C (1\ 

IZl.o (3) 


PIC PU XT /I 

CI J — C14 — JN4 


1 1 O C (1\ 

llo. j (3) 


PU PK pi 1 A 

ClD — CI J — C14 


1 1 n n (i\ 
liy.U (3) 


p 1 / pk 1 1 | c 

C 1 0 — C 1 J — H 1 3 


1 in c 
IZU.j 


PI/1 PIC TJ1C 

C 1 4 — C 1 J — H 1 d 


1 in c 
12U.J 


P1*7 /~i 1 /" P1C 

C17 — Clo — C15 


1 ii n /i \ 

122.0 (3) 


C17— C16— H16 


119.0 


C15— C16— H16 


119.0 


C16— C17— C18 


118.0 (3) 


CI 6— CI 7— C20 


122.1 (3) 


CI 8— CI 7— C20 


119.9 (3) 
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p*7 P£ i t/. 
C / — Co — hlo 


i m 1 
1 IV. 1 


Co — C / — Co 


11 /.o (3) 


/ • /; p-7 pin 

Co — C / — C 1 U 


lzl.1 (3) 


PQ r~"l pin 

Co — C / — C 1 U 


Izl.U (3) 


pn pp p*7 
CV — Co — C / 


121. o (3) 


Pfl PQ II o 

Cy — Co — hlo 


1 1 n 1 
1 IV. 1 


CI C9, HR 
v / — v. o — no 


1 1 Q 1 

117.1 


C8 — C9 — C4 


119.6 (3) 


C8 — C9 — H9 


120.2 


C4 — C9 — H9 


120.2 


C7 — CIO — HI OA 


109.5 


C7 — CIO — HI OB 


109.5 


PI Ml Ml P/1 

C3 — JN 1 — JN2 — C4 


1 HH 1 

-1 / I A (3) 


1 Ml M/1 P 1 /I 

CI .3 — JN 5 — JN4 — C14 


_ 1 /O.J (3 J 


\n \ti pi pi 
JN2 — JN 1 — C3 — C2 


-177.1 (3) 


XT') \T i pi pi i 

JN 2 — JN 1 — CJ — CI 1 


2.5 (5) 


p.1 pi pi \ti 
(Jl — C2 — C3 — JN 1 


1 / J. / (4) 


P1 PI PI Ml 

CI — C2 — C3 — JN 1 


A A fC\ 

-4.4 (5) 


p. 1 pi pi pi 1 
U 1 — C2 — C3 — CI 1 


-3.9 (5) 


P1 PI PI PI 1 

C 1 — Cz — C3 — CI 1 


1 /o.U (3) 


\r1 \n p/| pr; 

JN 1 — JNz — C4 — C5 


-1 /Z.J (3) 


\ri \n p/| pn 

JN 1 — JNz — C4 — cy 


8.7 (5) 


pn p/i pc p/: 
Cy — C4 CD — Co 


1.3 (6) 


xn p/i pc p/; 
JN 2 — C4 — C J — Co 


1 HH & f1\ 

— 1 I /.o (3) 


p/i pc p/: p~7 
C4 — CD — Co — C / 


A A \ 

-U.4 (o) 


pc P/i r^n po 

C5 — Co — C7 — C8 


-0.5 (6) 


C5— C6— C7— CIO 


177.2 (4) 


C6— C7— C8— C9 


0.5 (6) 


CIO— C7— C8— C9 


-177.2 (4) 


C7— C8— C9— C4 


0.5 (6) 


C5— C4— C9— C8 


-1.3 (6) 



Pin pi o pn 

ciy — cio — ci / 


(3) 


Pin pi o iiio 
C 1 y — C 1 o — hi 1 o 


11(1 c 


P1*7 Pio lilt) 

C 1 / — C 1 o — hi 1 o 


line 

ny.j 


pio pm pi/i 
C 1 o — C 1 y — C 14 


1 OA A f1\ 

1ZU.U (3) 


pio pm mo 
Clo — Civ — hllv 


1 TA A 

IzU.U 


pi /i pm 1 1 1 n 

C14 — Cly — hlly 


1 TA A 

IzU.U 


CM CIO 


1 U7.J 


C17 — C20 — H20B 


109.5 


H20A — C20 — H20B 


109.5 


C17 — C20 — H20C 


109.5 


H20A — C20 — H20C 


109.5 


H20B — C20 — H20C 


109.5 


\n p/i pn po 

jn 2 — C4 — cy — C 6 


1 / / .J (4) 


M/1 \n n i 

JN4 — JN 3 — C13 — C12 


1 TO A /I \ 

i /o.y (3) 


M/1 Ml pi ■} P11 

JN4 — JN 5 — C13 — C12 


U.o (j) 


p.i mi 
(J2 — C 1 2 — C 1 3 — JN i 


1 HCi "J /IN 

-1 /y.3 (3) 


pi i pn pn mi 
Cll — C12 — CI i — JN3 


0.7 (5) 


pn pit pit pn 
U2 — C 1 2 — C 1 i — C12 


A A 

-0.9 (5) 


pii pn pn pin 
Cll — C12 — C13 — C12 


i /y.i (3) 


Ml M/1 P 1 a pin 

JNj — JN4 — C14 — Cly 


0.4 (5) 


Ml M/1 P 1 A PI C 

JN3 — JN4 — C14 — C15 


1 *7A O (1 \ 

1 /y.o yp) 


pin P1/1 pic p 1 /; 

Cly — C14 — C15 — Clo 


1 A 

1.9 (5) 


M/1 PII P1C PU 

JN4 — C14 — C15 — Clo 


1 HH Z /"3\ 
— 1 / /.J (3) 


pii pi c pi£ pn 
C 14 — C 1 5 — C 1 o — C 1 / 


-1.5 (6) 


pk pi/ pn pio 
CO — Clo — CI / — Cl5 


A A \ 

U.U (o) 


PI ; p 1 /; pn pin 

C 1 5 — C 1 o — C 1 7 — C20 


1 HO H f A \ 

178.7 (4) 


C16— C17— C18— C19 


1.1 (5) 


C20— C17— C18— C19 


-177.6 (4) 


C17— C18— C19— C14 


-0.7 (5) 


C15— C14— C19— C18 


-0.9 (5) 


N4— C14— C19— C18 


178.5 (3) 



Hydrogen-bond geometry (A, °) 

D—H-A 
N2— H2-02 

N4— H4-Ol' 

Symmetry codes: (i) x+l,y, z. 



D — H H-^ 
0.88(5) 2.12(5) 
0.83(5) 2.12(5) 



D-A D—H-A 
2.975 (4) 162 (4) 

2.909 (4) 159 (4) 
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